Abstract ~ As a new researcher, transferring knowledge of the scientific process into an actual contribution to that process can be difficult. The purpose of this article is to first demonstrate how a deductive vs. inductive approach can be implemented in a program of research, and second to provide insights on using each approach in the science of psychology. Specifically, the histories of Michael A. Hogg's and John A. Bargh's programmatic research will be traced, followed by a critical comparison of each method. Finally, insights on doing programmatic research in psychology will be discussed.
Introduction
Psychology is a science. Implicit in this first sentence are terms like the scientific method, the research process, and critical thinking. However, transferring knowledge of the scientific process into an actual contribution to that process can be difficult (Zacks & Roediger, 2004) . For example, the classic scientific method model consists of two complementary forms of reasoning: induction and deduction. Therefore, factual findings can either contribute to theory development (induction) or theory can serve as a basis for hypotheses that may or may not be verified by factual findings (deduction). How does a beginning researcher know if an inductive vs. deductive approach is the right approach to take? Further, how can the chosen approach be implemented into a tangible program of research? The purpose of the discussion below will be to first demonstrate how an deductive vs. inductive approach can be implemented in a program of research, and second to provide insights on using each approach in the science of psychology.
Programmatic Research
The scientific method is a cyclical process. As such, creating a program of research is a necessary component to being a scientist in psychology (Proctor & Capaldi, 2001) . Programmatic research is a systematic step-by-step approach to theory development. As implied above, it may proceed in either an inductive or deductive path; however, a logical progression from experiment to experiment must be evident. Research done in psychology has become mostly programmatic in nature. Therefore, in order to make a contribution to the understanding of human thought and behavior, contemporary researchers must have a program of research in place (Klahr & Simon, 2001) . A good example of the trend towards doing programmatic research comes from social psychology. For example, social psychological research has Programmatic Research 74 increasingly emphasized programmatic progression within a single journal article (Devine & Brodish, 2003) . For this reason, this discussion will focus on two contemporary social psychologists that stand out as programmatic researchers: Michael A. Hogg of Claremont Graduate University, and John A. Bargh, of Yale University. These researchers pair nicely as complementary case studies given Hogg's deductive or top-down approach, and Bargh's use of an inductive or bottom-up approach. The histories of Hogg's and Bargh's research programs will first be traced, followed by a critical comparison of each approach, which in turn will lead to insights on doing programmatic research in psychology.
Case Study 1
As a graduate student of John C. Turner at Bristol University, Hogg had extensive training in the social identity traditionTurner was one of the first researchers to formalize the social identity theory. 1 However, the programmatic research conducted by Hogg was not merely a continuation of Turner's research on social identity theory, but a top-down deductive process of working within the metatheory in which social identity theory was embedded ).
Hogg's published program of research began in 1985 with his study on gender salience and stereotypical speech (Hogg, 1985) , as well as his study on gender identification and educational and occupational outcomes of adolescents (Abrams, Sparkes, & Hogg, 1985) . These first few studies were set within a social identity perspective rather than theory. For example, while social identity theory was originally aimed at prediction of specific NSPB: 2006 -Vol. 4, No. 2 75 Randolph-Seng 1: The main postulate of social identity theory is that the self can be defined by group membership which is driven by a desire for a positive self-concept through identification with groups that maintain positive evaluations in certain intergroup contexts (see Tajfel & Turner, 1979) . intergroup behavior, Hogg investigated the broader applications of the theory, such as gender identification. With additional empirical demonstrations and applications to interpersonal attraction, conformity, and self-conception (Hogg, Abrams, & Patel, 1987; Hogg & Turner, 1985; , the stage was set for Hogg to formalize his social identity perspective into the book, Social Identifications: A Social Psychology of Intergroup Relations and Group Processes in 1988 . This book attempted to apply the social identity concept to many of the phenomenon-specific theories dominant at that time in social psychology, and provided a specific plan for Hogg's developing research program to follow. Therefore, Hogg's programmatic research (from 1988 on) involved a deductive process that sought to verify specific hypotheses concerning the social identity perspective. This deductive process can be seen with a series of empirical studies between 1989 and 1995 that specifically tested the hypothesis that social norms drive conformity and group polarization (see Hogg, Hardie, & Reynolds, 1995) .
As part of its broad framework, the Hogg and Abrams' (1988) book provided an integration of the social-cognitive emphasis of self-categorization theory and the more macro level motivational emphasis of social identity theory . 2 Hogg's empirical research allowed him to go beyond some of the formal hypotheses about collective and self-motivational processes in social identification 2: Self-categorization theory states that people cognitively categorize themselves on a continuum ranging from "unique individual" to "human being". The current salience of a particular social category determines what self-categorization is adopted at that moment in time (see Turner, Hogg, Oakes, Reicher, & Wetherell,1987) . 3: The uncertainty reduction motive is thought to be a direct motivation driving social identity processes. The idea is that we have a need to reduce feelings of uncertainty in our world; therefore, we categorize ourselves and others (see Hogg & Abrams, 1993) . formalization led in turn to work exploring specific intragroup behavior, such as the rejection of deviant members (Marques, Abrams, Páez, & Hogg, 2001) . Therefore, in the case of motivational influences in groups, Hogg's hypothesis verification process led to a fuller understanding of group motivation while still holding to the guiding forces of his social identity perspective.
Hogg's theoretical assumption that his social identity perspective was a general theory of group membership allowed him to focus on many different levels of analysis -from macro level groups (social identity theory) to individual group processes (selfcategorization theory) to small micro level groups (e.g., Hogg, 1996) . Therefore, in addition to the research examining deviant group members mentioned above (see also Fielding, Hogg, & Annandale, 2006 ), Hogg's research has increasingly focused on leadership (e.g., Hogg et al., 2005) , roles (e.g., Hogg, Abrams, Otten, & Hinkle, 2004) , influence (e.g., Duck, Hogg, & Terry, 1999) , and discussion (e.g., Abrams, Hogg, Hinkle, Often, & Poole, 2005) within small groups.
With the integration of the small group level of analysis into his program of research, Hogg has shown that social environmental influences (that have previously been assumed to result from personal traits of group members) affect individuals on a more collective level . For example, even the attitude -behavior relation can be better understood in the context of normative behaviors of the group (e.g., White, Hogg, & Terry, 2002) .
In sum, Hogg's top-down methodology has contributed to the breadth of his empirical studies and the application of his theory into new territory. His approach has allowed him to formally specify hypotheses that were indirectly set forth in social identity theory and self-categorization theory and to verify alternative mechanisms consistent with an overall social identity perspective. Nevertheless, Hogg and Abrams (1988) had the foresight to specify some of the problems of integrating the social identity perspective with a more real world symbolic interactionist perspective. 4 In an effort to test the boundary conditions of his perspective (consistent with a deductive program of research), Hogg has conducted applied research outside of the lab (e.g., White, Terry, & Hogg, 1994 ). This applied research connected Hogg's perspective to the symbolic interactionist perspective, allowing for an exploration of the dynamic properties between individual and group processes (Hornsey & Hogg, 2000) . Ultimately, Hogg's program of research has focused on answering the question 'How do we determine who we are?' through the deductive force of his social identity perspective .
Case Study 2
As a graduate student of Robert B. Zajonc at the University of Michigan, Bargh received extensive training in social-cognitive methodology (see Kunst-Wilson & Zajonc, 1980) . However, Zajonc's and Bargh's interests diverged; the former was more interested in automatic affective processes, and the latter focused on automatic cognitive processes. 5: Automatic processes involve reflexive responses to certain triggering conditions. These processes require only that a stimulus event or object be detected by an individual's sensory system. Once that triggering event is detected, the process runs to completion without conscious awareness (see Bargh, 1989) .
4:
The symbolic interactionist perspective states that individuals approach objects (people) in their world based on the meaning they have derived for those objects; and these meanings originate from real life social interactions and interpretation of such interactions (see Blumer, 1969) . theory, Bargh's research was a verification of the automatic mental processes implied in past research findings. For example, Bargh and Pietromonaco's (1982) research was basically a replication of Higgins, Rholes, and Jones' (1977) research on the use of category traits as primes, but with an important difference of using nonconscious rather than conscious primes to verify that the process of trait priming could occur in an automatic fashion. 6 Bargh was also concerned with integrating the influence of primed and chronic personality traits on the perception of others. Connecting these concerns with his 1982 research on the automatic influence of self-relevant information led Bargh into a series of studies from 1985 to 1988. These studies demonstrated that chronic personality traits and temporarily primed traits can have identical and even additive influences on person perception (e.g., Bargh, Lombardi, & Higgins, 1988) .
In 1989, Bargh reviewed the social psychological literature on the automatic influence of the environment on thought, judgment, and behavior. He concluded that automatic influences of the environment are restricted to thought and judgment and not behavior. Nevertheless, Bargh started to induce that automatic mental processes may also apply to goals and motivations (see Bargh, 1990) . This work led to the creation of the auto-motive model and the conclusion that the environment may be able to automatically trigger behavior nonconsciously (Bargh, 2003) . Bargh integrated the auto-motive model with previous work on chronic personality traits in order to study depression (Andersen, Spielman, & Bargh, 1992) and sexual harassment (Bargh, Raymond, Pryor, & Strack, 1995) . This set the stage for Gollwitzer and Bargh (1996) to specify how goals could be auto-NSPB: 2006 -Vol. 4, No. 2 79 Randolph-Seng 6: Priming is the activation of a cognitive representation in one context in order to nonconsciously influence an unrelated context. Priming techniques may be either supraliminal (conscious) or subliminal (nonconscious). Without the use of subliminal priming, it is not possible to rule out the involvement of conscious mental processes (see Bargh & Chartrand, 2000) . matically triggered from the environment.
Next, Bargh posited that another route to automatic behavior, besides motivation, is a direct perception-behavior connection. Bargh, Chen and Burrows found evidence for such a connectionthrough a series of experiments published in 1996. For example, they found that participants primed with elderly words (e.g. Florida, retirement) actually walked slower than a control group. When the results of the Bargh et al. (1996) studies first came out, even Bargh (2003) admitted that he was surprised. This surprise is characteristic of an inductive research process in which empirical studies inform theory formulation.
Over the next few years, Bargh and others applied the notion of the automatic perception-behavior link to such diverse phenomena as behavior confirmation (e.g., Chen & Bargh, 1997) and imitation (e.g., Chartrand & Bargh, 1999) . Having clearly established the automatic perception-behavioral link across many domains, Bargh concentrated instead on the automatic effects of goals on behavior, firmly establishing this connection in 2001 (Bargh, Gollwitzer, Lee-Chai, Barndollar, & Trãktschel, 2001 ). With Bargh's programmatic research now successfully demonstrating the automatic influence of cognitive and motivational processes on social perception, judgments, and behavior, he has increasingly sought out 'second generation questions' (see Bargh, 2006 ) such as understanding the automatic self-regulation of goals (Fitzsimons & Bargh, 2004) .
Despite the rich empirical demonstrations of automaticity in social life provided by Bargh's programmatic research, the bottom-up inductive enterprise of automaticity research has led Bargh (2006) As part of this effort, Bargh has begun to turn from the cognitive systems approach that previously defined his research, to a more functional approach in which the automatic effects of priming are thought to lead to the activation of numerous action plans linked to an object (Bargh, 2006) . This line of thinking seems to have brought Bargh back to his roots, as he is beginning to look at the automatic influence of emotional-evaluative content (as opposed to cognitive-evaluative content) in social life (e.g., Chartrand, van Baaren, & Bargh, 2006) .
In sum, Bargh's methodology is a bottom-up endeavor in which the theoretical connection from study to study is induced from previous research results. Despite his inductive strategy, theory is still the driving force. In other words, Bargh conducts research in order to inform and revise theory. Such an approach allows Bargh to selectively and logically apply his results to new areas previously disconnected (e.g., Chartrand, van Baaren, & Bargh, 2006) . Nevertheless, application of nonconscious social phenomena outside of the lab has been difficult. This difficulty has caused Bargh to reanalyze his cognitive system perspective and to begin a more functionalistic approach to research. Bargh notes that such an approach should allow his past research findings to become more integrated with a symbolic interactionist perspective (Bargh, 2006) . Ultimately, Bargh's program of research has focused on answering the question 'How much free will do we have?' through the inductive force of his theorydriven perspective.
Comparing the Two Cases
In comparing the programmatic research of Hogg and Bargh, NSPB: 2006 -Vol. 4, No. 2 81 Randolph-Seng some interesting differences and similarities emerge. The discussion below will first focus on the differences between these two research programs and then will conclude with the similarities.
The Differences First, as mentioned above, Hogg's research program follows a deductive top-down process and focuses on concretely articulating the boundaries of his social identity perspective, while Bargh's research program follows an inductive bottom-up process with a focus on understanding, verifying, and improving the knowledge base regarding nonconscious social phenomenon. This difference in style may explain differences in research outcomes, such that Hogg has investigated the more functional components of social phenomena, and Bargh has investigated the more cognitive components of social phenomena.
Second, Hogg's research program has been based on a predetermined plan. His social identity perspective contains a number of theoretically consistent and formally unified subtheories. Instigating a top-down program of research has been productive because of Hogg's clarity concerning the relationship between the measures and methods used and the mechanisms underlying specific empirical demonstrations .
In contrast, Bargh's research program has not been driven by a predetermined plan. His social cognitive perspective is relatively piecemeal; this perspective contains distinct theories that are inductively combined to make sense of ever expanding empirical results. Nevertheless, conducting a bottom-up program of research has been productive because of Bargh's painstaking emphasis on the details of the methods used to formally conclude that an effect has occurred.
Third, when Hogg's research went beyond some formal hypothesis, as in the case of uncertainty reduction motivations, it was usually in the service of his metatheory. For Bargh, his theory is often in the service of his results, as in the case of his efforts in trying to apply automaticity findings beyond the lab.
In sum, the programs of research conducted by Hogg and by Bargh fundamentally differ in style. Nevertheless, many of the differences that emerge in the programs of these two researchers may have more to do with the traditions from which they emerged than the programs of research themselves. During the time that both of these researchers were in graduate school, there was a rift between North American and European social psychological research. In North America, theory building was mainly a methodological, gradual, bottom-up approach. Each hypothesis was specifically tested within a restricted paradigm with an emphasis on improved measurement and theory. In contrast, in European social psychology, theory building was mainly an overarching, theoretical, top-down approach. Research was not about whether a hypothesis was supported by a specific result, but whether the theoretical assumption of the design was reasonable to begin with . Therefore, it is understandable that Hogg would be influenced by the European school of thought as a student at Bristol University and Bargh would follow the North American school of thought as a student at the University of Michigan.
The Similarities There are similarities between Hogg's and Bargh's research. First, both researchers have had extremely successful careers and are considered by their peers to have substantially contributed to the understanding of social psychology. For example, each researcher has been highly productive in producing empirical results. This similarity in knowledge production between these two very different research programs is related to the similar importance each researcher places on understanding operational components of what the empirical demonstration means in light of a more conceptual level of analysis. In other words, both researchers are good at doing basic research.
A second similarity is that both Bargh's and Hogg's research programs are ultimately concerned with theory-building. Both research programs have provided an integration of theory across a diverse number of social psychological phenomena (which has also contributed to their publication success). Also, both research programs have found success in separating cognitive from motivational components in the social phenomena of interest. This similarity may have more to do with the time period under investigation, with a general shift in social psychology from cognition to motivation.
Lastly, and probably most interesting, is the similar place that Hogg and Bargh have ended up in their research programs to date: both have a desire for an understanding of how their particular perspective and/or findings relate to dynamic social behavior outside of the lab. Because of this shared interest, the two perspectives may become integrated in the future.
Insights on Doing Programmatic Research in Psychology
In reviewing Hogg's and Bargh's work, some principles concerning programmatic research in psychology become apparent. The first and most obvious insight is that using programmatic research can be a very effective way of conducting research in psychology. Just glancing at the amount of research these two researchers and their collaborators have published is astounding. Second, not only is programmatic research an efficient way of doing research, but it focuses the researcher on the importance of the methodologies underlying the process (e.g., understanding what is being manipulated at a conceptual level).
Comparing these two programs also reveals that there are advantages and disadvantages to both top-down and bottom-up theory building processes. When using a top-down process, the advantage is that a guide can be provided at a functional level while the disadvantage is that the researcher can ignore or misinterpret unexpected findings. For a bottom-up process, the advantage is that the researchers are free to explore many possibilities in their research, thus allowing for a fast accumulation of evidence, although they may be unable to always clearly explain why they found what they did. Nevertheless, a bottom-up inductive process will more naturally allow for a functional perspective to emerge (see Platt, 1964) . Finally, programmatic research has at its core an integration of theory. Whether an inductive or deductive strategy is used, both programs of research reviewed in this paper attempted to integrate and build an understanding of the social reality of interest at a theoretical level.
In conclusion, doing programmatic research in psychology allows for the development of theory. As the two case studies demonstrate, programmatic research is an important (if not necessary) component to the development of psychology as a science.
